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LETTER OF TRANSMITTAL 


Commissioners of the Wisconsin Geological and Natural History 
Survey, Madison. 


Office of the President. 
HONORABLE JOHN J. BLAINE, 
Governor of the State. 

Sir: JI have the honor to transmit herewith the report of Mr. 
W. O. Hotchkiss, Director and Superintendent of the Geological 
and Natural History Survey, for the biennial period extending ~ 
from July 1, 1922 to June 30, 1924. 

During the biennial period the Survey has carried on its in- 
vestigations along the lines which have been followed in the 
past, excepting that the work on mineral possibilities of northern 
Wisconsin was changed in 1922 from work relating chiefly to 
iron ore to areas in which the chief mineral possibility is copper. 
For a detailed account of the work which has been accomplished 
I refer you to the report of the Director transmitted herewith. 

Very respectfully yours, 
ah) } E. A. Biraz, President. 


REPORT OF THE DIRECTOR OF THE 
SURVEY 


To the Commissioners of the Geological and Natural History 
Survey: 

Gentlemen: I submit herewith my biennial report as Direc- 

tor and Superintendent of the Wisconsin Geological and Natural 


History Survey, pease the period from J uly 1, 1922 to June 
30, 1924. 


In the fiscal year ae June 30, 1923, the income for the 
Survey was as follows: 


General Appropriation: Section 20.42 (a)_--___-___ '___$55,000.00* 


In the fiscal year 1923-1924 the income was: 


General’ Appropriation: Section 20.42 (a)_----------_- $55,000.00* 

Special Appropriation: Section 20.42 )— 
(Road Materials Survey) available March 1, 1924______ 10,000.00 
'GDCOWEEEHL G/N oy eh oy ay SAVeT mG Koy a Oise © ei ally Co ALN Sora eae Set 2 $65,000.00 


* Of this amount there was allotted not to exceed $15,000.00 for the 
preparation of a topographic map of the state of Wisconsin. 


I. PERSONNEL OF THE SURVEY 


The names of the persons employed permanently by the Sur- 
_vey and those who have given any considerable amount of time 
to the Survey in conducting independent investigations are 
shown on the second page of this report. In addition to these 
persons, others have been employed for short periods as drafts- 
men, assistants in field parties, stenographic assistants, ete. It 
is not necessary to give a complete list of these persons here, 
as the report of the Secretary of State contains the names of 
the persons employed, together with the amounts received by 
each. The kind of work in which each of the principal em- 
ployees of the Survey was engaged is shown in a general way on. 
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the page where they are listed and the following report. gives 
these lines of activity in more detail. 


II. FINANCIAL STATEMENT. = 


In the following table I have summarized the expenditures 
of the Survey according to departments, thus indicating the 
main direction in which the money appropriated by the state 
has been expended. The result is as follows: 


_ 1922-23 1923-24 
Administration ences ee | uote knee 2s $5,624.13  $4,469.4) 
Geology: 3 : 
Staten Geologist: s,(@firee S25 seein ree sata 5,272.13 5,622.08 | 
Road WaterialySurveya sso es ea ee .00 2,059.73 
Tete SCOTIOS Lets Cenk ure ME eres ea ene 290.00 5200 
Ted owiasikoyesarey oll alnya | Meeienrle ta eye cere Ned ee IRL OSTA on: -00 00 
Strationap hyo lees es haat ee ee .00 147.56 
Ge ORT a PIV See et aS Pe EN ee egg .00 -00— 
FEO POSTED Tay ie ll ally eee 12,759.87 12,747.08 - 
AV Geolo Sy ose see a ese .00 42 43 
Minorminvestigatlonsyy ci 1. areas ene 710.71 508.02 
Mineral Hand? Classincation ise ee ee 9,144.88 12,556.97 
MineiVial lation a.4 ton 5 POV ea ee 500.00 500.00 
Ta K GS ONS BIT ath neh Senta: SIG, GP abn ae 6,529.22 5.493.35 
Soil Samigiteks pei pei ayes bie eS Gee where 10,188.06 10,892.60 
Wa ie Waa cee een SNe ee se iain Sat A $51,629.00. $55,539.21 


Ill. THE WORK OF THE SURVEY. 


The work of this organization covers a wide range of scien- 
tific, economic and educational subjects. In order to have the 
various activities carried out under the supervision of men well 
qualified to guide them to the best advantage, the work is di- 
vided into the following three divisions: 

A. Geology, in charge of State Geologist Hotchkiss. 

B. Natural History, in charge of President Birge. 

C. Soils, in charge of Prof. A. R. Whitson. 


A. GEOLOGY, IN CHARGE oF W. O. HorcHkiss. 


1. Classification of Mineral Lands. The purposes of this 
branch of the Survey’s work are to make a complete geological 
examination of the central and northern portions of the state 
with the principal object of ascertaining what indications of 
valuable geological resources may be found. This part of the 
state has never been given a thorough geological study. 
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This work was started in 1913 and has been continued every 
year since that time. The area is studied by township units— 
36 square miles—and wherever there has been immediate de- 
mand for information a preliminary map has been issued of 
each unit during the winter after the close of the field work. 43 

In general the method of work is to traverse the area on the 
north-south section and quarter lines of the government land 
survey, with closer traverses wherever indications are found to 
warrant the additional work. In these traverses observations — 
are made of the various kinds of ledge rock that exist, and data 
are collected on the glacial deposits. In this way, stone, gravel, 
sand and clay deposits are located that may be of value for 
roads, building construction or other local or general needs. 
By careful observations of the local magnetic attractions such 
evidence of possibilities of mineral deposits as may be present 
is obtained. This evidence serves to guide anyone who wishes 
to explore with the drill to the most promising localities for this 
work. Of just as great value is the saving to citizens of the 
state by giving them the fact that in most places there is an 
utter lack of evidence to warrant the expenditure of money for 
exploration, 

In 1922, because of the availability of men best qualified for 
this particular work, the scene of work was shifted to the area 
where copper is the chief mineral possibility. Before 1922 the 
work has been confined to the areas where the chief mineral 
possibility is for iron ore. 

In 1923 about six townships in Douglas, Ashland and Bay- 
field Counties were examined. This area, and the areas covered 
in preceding years, are shown on the accompanying map. 

In 1924 about five townships were examined in Ashland, Iron, 
and Bayfield Counties. 

The ancient lava flows in which the great copper deposits 
of northern Michigan are found have long been known to extend 
southwest from Houghton in a continuous belt across north- 
western Wisconsin, from Hurley to St. Croix Falls. Twenty- 
three years ago, in 1899 and 1900, this Survey employed Prof. 
U. 8. Grant to examine portions of the area of copper bearing 
rocks where exploration was being carried on. The results of 
his work were published as bulletin No. VI. It is planned to 
: extend this work over the whole area of copper bearing rocks. 

The history of areas known to possess possibilities for valuable 


oe a > 
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minerals indicates that there is a renewal of exploring activity 
about once every 20 to 30 years. It is the purpose of this Sur- 
vey to have the geological work done before any renewal of ex- 
ploration occurs and so be able to furnish those who wish to 
risk the large amounts of money necessary for effective explora- 
tion the best information possible as a guide for their expendi- 
ture. 
In 1922 very important results were obtained that will be 
of much valie to the explorer. It was shown that outcrops 


far apart ean be definitely correlated by careful magnetic sur- 


veys, and this work was done in a large area. The existence 
of a hitherto unknown fault of great magnitude was strongly 
indicated, a fact that will be of much use to the prospector in 
his drilling. 

During the field season of 1923 six townships were surveyed, 
three in extension of the 1922 work to the eastward and three 
to the southwest. Native copper was found to occur in very 
promising quantities toward.the southwest and the evidence of 
the great fault was greatly strengthened. To the eastward the 
rocks of the copper-bearing series have been subjected to igneous 
intrusions of complex character and have suffered rather intense 
modification. The copper possibilities here were found to be 
quite different from and decidedly less than those of areas lack- 
ing the intrusions. A second important fault was located. 

In this last season—1924—extension of the work to the south- 
west was postponed in order to insure completion of the area 
eastward as far as the Montreal River and the state boundary. 
This objective was attained, and the area of intrusives was care- 
fully delimited. During the course of this work additional cross 
faults were disclosed. 

The progress of the work was more rapid than contemplated 
so that one party moved to the north side of the basin and sue- 
ceeded in surveying 54 square miles on the extreme east end of 
the Douglas County Range. Here, in an area absolutely devoid 
of outcrops, application of the magnetic methods, which have 
been the main stay of this work to date, gave strong indication 
of unsuspected structures apparently correlating with those 
determined in 1922 on the south side. 

Thus a start was made on the north side in Western-Bayfield 


‘County in order that the work of next season might be more 


intelligently planned. The copper range of Douglas County has 
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long been considered one of the more promising localities for 
copper exploration. Its exposures, however, are for most part 
confined to the north margin of the belt leaving the southern 
boundary to be mapped by projecting strikes long distances 
from exposures. By employing magnetic methods this drift- 
eovered boundary should be easily detected and followed ac- 
curately, thereby relegating certain areas now suspected of being 
mineral land to classification as non-mineral-bearing. In other 
places no doubt the converse will be true. 

9. Mine Valuation. The duty of securing for the Tax Com- 
mission certain information relating to valuing the mines was 
put upon the Survey by the legislature of 1913. A general dis- 
eussion of the methods and purposes of the work was given in 
the ninth biennial report and need not be repeated here. 

3. Topographic Maps. This work is carried on in coopera- 


tion with the United States Geological Survey, each paying half — 


of the field and office expense of preparing the maps for the 
engraver. The expense of engraving and printing is borne by 
the United States Geological Survey. 

In the past two years work has been continued in the Boaz, 
Bell Center, Hillsboro, La Farge, Viroqua, Stoddard, Shamrock, 
North Bend, Galesville, Black River Falls, Pigeon Falls, White- 
hall, Osseo and Strum sheets. Field work was completed and 
proof maps received for the Viroqua and La Farge sheets. The 
final engraving and printing of these has not been completed as 
yet. Work has been started in the Mondovi, Alma, Wauzeka, 


and Boscobel sheets. Final engraving was completed and sheets. 


published for the following areas: Blue Mounds, Blanchard- 
ville, New Glarus and South Wayne. . 
Owing to the very urgent need for these maps in the hilly 
western part of the state, to aid in highway relocations, the 
whole.of the work in the two years as in the past has been con- 
centrated in this region. Every sheet surveyed in this hilly 
country will save more than its cost in the one item of highway 
surveys and construction alone, and yet with the small amount 
of money available the maps of the state will not be completed 
for 100 years, while the roads will be permanently located and 
built long before that. This will result in paying for these maps 
twice before we get them. 
- A much larger sum should be spent by the state each year in 
making these maps which are so fundamental and necessary for 
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all engineering undertakings. Road building, railroads, tele- 
phones, transmission lines, land drainage,—all these require the 
information given by topographic maps. If the maps are not 
available these various public services must each make its own 
surveys with the result that the public ultimately pays the cost 
and yet does not get the map. 

The areas which have been completed are shown on the accom- 
panying map of the state. The location of the town for which 
the sheet is named is shown by a dot. 

4. Limestones. The bulletin by Mr. Steidtman on Limestones 
of Wisconsin for which the manuscript was completed at the 
time the last biennial report went to press was delayed due to 
lack of time for editing and did not get to the printer until this 
past summer. The printed volume should be off the press not 
later than December 1924. It will fill a valuable place on the 
bookshelves of those who are interested in such resources—par- 
ticularly as agriculture is rapidly awakening to the value of 
these materials on the soils. The Marls and Clays which consti- 
tute the chief resources for the manufacture of portland cement 
are discussed quite fully in this volume. : 

5. Road Material Investigations. During the past biennium 
Mr. E. F. Bean has continued to devote practically his whole 
time to the search for road materials. The last legislature made 
an appropriation of $10,000 per year for this work, this fund 
being available on March 1, 1924. Before this time approximate- 
ly half of Mr. Bean’s salary was paid by the Wisconsin Highway 
Commission, 

It has been known for some time that this work results in 
large savings to the public. In 1923, 114 miles of conerete pay- 
ing were built from local pits. The cost of building this mile- 
age with rail-hauled sand and gravel was computed and showed 
a saving of over half a million dollars due to the use of local pits, 
or about $5,000 per mile in freight, unloading charges, and truck 
haul. 

The search for concrete paving materials is, however, not the 
most important work. A very large proportion of the highways 
of Wisconsin can carry traffic in an entirely satisfactory fashion 
with other and much cheaper surfacings, such as gravel, lime- 
stone, shale, disintegrated granite, sand, or clay. For this rea- 
son a large part of the road materials work is directed to the 
search for the cheaper surfacings. Thorough search for local 
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‘road materials by trained geologists almost invariably results 
in the discovery of previously unknown deposits, thus producing 
one or more of the following benefits: (1) net cost of transpor- 
tation is reduced due to the saving in haul, (2) a better material 
is found, and (3) the finding of new competitive material re- 
sults in a lower price paid to the owner. 

During the summer of 1924 road material surveys were for 
the first time made for towns. This work has been particularly 
helpful, as the finding of previously unknown deposits of gravel 
and disintegrated granite has made possible the surfacing of 
town roads at a moderate cost. In one case the town chairman 
reported that the finding of one previously unknown deposit was 
worth many times the cost of the survey. This service has 
greatly reduced the cost of surfacing town roads, thus making 
more surfaced roads possible. Since funds are not sufficient 
to permit us to make surveys free for all the towns that might 
apply, road materials surveys were made for those towns willing 
to pay $100 to cover a part of the cost of the work. In this 
way it was assured that assistance would be given where most 
needed and where the results would be used to the fullest possi- | 
ble extent. 

The road material appropriation has made it possible for the 
Survey to be of assistance to the counties in locating mainte- 
nance material—limestone quarry sites in the southwestern part 
of the state, shale pits in the sandstone area, disintegrated 
granite in north central Wisconsin, and gravel elsewhere. One 
such survey covering 60 miles of road reported upon 34 unde- 
veloped and 8 developed shale deposits. 

The road material surveys are annually saving many hun- 
dreds of thousands of dollars for the tax payers of Wisconsin. 
The work should be expanded so that the Survey may be of even 
greater service in effecting savings to the public in the cost of 
construction and maintenance of all roads in the state. 

6. Stratigraphy. This work which has been carried on in the 
past by Dr. E. O. Ulrich of the U. S. Geological Survey for a 
few weeks each season has been continued in the past two years 
as usual. The contribution of this survey to this work has con- 
sisted only in the payment of Dr. Ulrich’s field expenses. A 
brief report of progress was published by Dr. Ulrich, with the 
permission of the Director of the U. S. Geological Survey, in 
the last volume of the Proceedings of the Wisconsin Academy of 
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Sciences, Arts, and Letters. This gives the detailed succession — 
of beds in the southern, eastern and western parts of the state. 

This work has been of the most abstract. scientific character. 
Fossil remains of the various shell fish which inhabited the sea- 
bottoms in which these sandstones and shales and linrestones 
were deposited have been laboriously collected and studied with 
minute care in order to identify the particular beds from which 
‘they came. And yet this scientific work, undertaken with little 
thought of its having practical value—started and continued as 
a small side issue to the main expenditures of the Survey—has 
been of immediate practical use of great importance. A large 
area in the western part of the state covering thirteen or four- 
teen counties is dependent for its road material chiefly on shale 
or limestone. Limestone must be quarried and crushed and so 
is expensive. Shale can be dug with a pick and shovel and is 
therefore cheap. This work of Dr. Ulrich has made it possible 
to leeate shale beds with a minimum of effort and time and has 
therefore disclosed to us the cheayest road material in this sec- 
tion of the state. 

In 1924 detailed mapping of the various rock beds was 
started in the Kendall and La Farge sheets. The Survey was 
fortunate in enlisting the interest of the Milwaukee Public Mu- 
seum in this work, and making a cooperative arrangement with 
that institution whereby the Museum put Mr. Ira Edwards— 
the curator of geology—in the field to carry on this mapping. 
The Museum paid the salaries of the geologist and his assistant, 
Mr. Gilbert Raasch, and the Survey paid the field expenses. 
This work was done on the Kendall sheet. 

Mr. Thwaites and an assistant mapped the La Farge sheet. 

7. Well Data. Mr. Thwaites has continued to collect data on 
deep wells drilled in the state, and has examined the samples 
sent in by the drillers. By the information thus accumulated 
he is able to advise as to the particular rock beds that yield the | 


largest or best water supplies. Many cities, villages and private — 


individuals, and industries are aided by this advice and enabled 
to save thousands of dollars in unnecessary drilling. 

In 1923 an article was published in the Journal of Geology 
giving to the public the results of this work up to the time of 
publication. Copies of this article were secured go they could 


be furnished well drillers, public officials and others needing the 
information. 
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The Survey cooperates with the State Board of Health in the 
work of advising municipalities as to securing adequate water 
supplies. 

8. General Services. In its capacity of a general scientific 
bureau of the state, the Survey is called upon for many differ- 
ent kinds of service not directly related to its own work. The 


state geologist is ex-officio a member of the State Highway Com- 


mission and has given much time to the work of this body. Last 
year, against his advice—he urged that one of the appointive 
members should fill the place~he was made chairman of the 
commission. The duties of this position take more of his time 
than ever before. 

In connection with the interstate boundary controversy Mr. 
Hotchkiss and Mr. Aldrich have been called upon to examine 
the boundary and advise with the Attorney General’s depart- 
ment. 

The state geologist was appointed by Gov. Blaine as a mem- 
ber of the committee to examine into the matter of floods on the 
Upper Fox and Lower Wolf rivers. 

At the request of the editor of the Blue Book, three articles 
have been prepared for the 1925 volume by Mr. Bean and Mr. 
Hotchkiss, discussing the geology, the physiography, and the 
geography and industries of the state in a popular manner. 

In its turn the Survey has received valuable cooperation from 
the State Superintendent’s department in relation to the educa- 
tional series of bulletins on geology and geography of the state. 

The Survey has cooperated with the State Board of Health, 
and the State Engineer in various matters. 

In addition to these services directly rendered to other state 
departments there are many inquiries from private citizens over 
the state with regard to the kind and value of the minerals they 
have found on their land and how they may be marketed if they 
have value. and owners, investors, executors of estates, com- 
mercial associations, bankers, cities and villages, railway com- 
panies, teachers and pupils have many questions to ask with re- 
gard to the various resources, and the geology of the state. Let- 
ters from various departments of the state government and the 
university are referred to the Survey for answer. 

Many samples are sent in with a request for analysis or assay. 
As the survey has no laboratory of this sort it is impossible to 
comply with such requests, but usually the inquiry can be ade- 
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quately answered after an examination of the specimen. In 
‘practically all cases the inquirer can be told definitely whether 
his material contains anything of value, and an expensive analy- 
sis is only warranted if there are valuable constituents present. 
The advice thus given without charge saves many hundreds of 
dollars to citizens of the state each year. 

9. Statistics of Wisconsin Mineral Production. Since 1912 
the State Survey has been cooperating with the United States 
Geological Survey in collecting statistics of Wisconsin mineral 
-production. In this work a great mass of valuable information 
has been obtained at practically no expense to the state. 

The following tables show the important facts with regard to 
mineral production in Wisconsin: 
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GEOLOGICAL AND NaturAL History SurvVEY 21 
PRODUCTION OF LIME BY COUNTIES 
1922 1923 
County — ra BG 
Short tons Value Short tons Value 
Peablodsete shel esis Syl we NS 36,875 $313,281 76,563 $690,051 
Manitowocrs fae). gree ey 716,377 632,06T 85,171 780,026 
sbehaygenen tes ely duh ph) Sa 11,109 91,454 15,758 152,563 
Othercounties. (6 2 a, 65,197 553,129 50,057 433,006 
PE Ota Haye enh tt Pog 189,558 $1,589,931 227,549 $2,055,646 
PRODUCTION OF GRAVEL BY COUNTIES 
1922 1923 
County 
Short tons Value Short tons Value 
Wane Ses Soe Ne A etd ee ee (8) (a) 74,771 $38,616 
Honda ukLaAGts= Be ho h: aioe we ee 11,508 17,154 a (4) 
(OMEN a lee Ayo 8 Os Bay Se a Re ee ee a (8) a 34,564 13,580 
Manitowat@s. <u. eP-> SV sa SYe en) 28 10,192 2,590 26,272 8,068 
Plarathoney ove. oe ee ee ee (4) a) 40,341 29,768 
BMiiiwaukee= os. 0c. ke er Pe 46,265 40,277 96,943 719,393, 
ortages nh 3 Voksen te aR 32,174 21,743 120,616 40,908 
eck Ms oe. pet re Se} abe ge oe 2 292,710 147,442 551,718 231,549 
Sa kiiec cat 2/4) tee Ne i Bee a Re 57,590 41,431 21,858 19,175 
Sheboygance ts 28 a 0 9255 Ree 120,959 83,212 133,332 115,832 
IWalikesha . oi) o> is eee ok 439,323 286,002 727,621 552,240 
ther counties! eae 55 ees 786,647 462,052 637,552 381,090 
S.Ot alse Coe fe ee eS 1,797,368 $1,101,903 2,465,588 $1,510,219 
_ aIncluded under ‘‘ Other counties’’. 
PRODUCTION OF GRANITE BY COUNTIES 
1922 1923 
County ——s =i 
Short tons Value Short tons Value 
Waatathnor.2t oe be 4,245 $520,685 36,139 $713,985 
WMerinettest ssc ae a eee is 2,651 190,500 2,439 178,789 
Weushara on. fiasco n os osteo 117,449 362,540 136,069 648,391 
Othercounties..2. 22-2. 22. 52- 2.5. 33,298 340,705 46,9383 394,427 
Total ene ee Boe 157,643 $1,414,430 221,580 $1,935,592 
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PRODUCTION OF LIMESTONE BY COUNTIES 


1922 1923 
pany, Short tons Value Short tons Walue 

14,500 $15,579 (a) a) 
(a) a) 70,719 $65,612 
126,318 105,784 149,409 148,575 
85,831 89,400 55,927 63,269 
6,132 ee ; 6,418 6,032 

ilwatkee ecwal eon REA AG 132,311 203,566 a) a 
Gn PA Pcs ick Ine Gk etary Ya 41,005 43,876 33,696 48,011 

FRG cle ates team tae, meen ere 1 OHM 4,874 9,680. (2) (2) 
Sauloaaek Renee eee a IN ras (a) (2) 18,910 21,440 
Waukeshatw i ante! pie Ogee 236,704 251,815 267,193 285,423 
Wannebage sale te aan hee ct Nios 59,527 72,587 70,959 103,739 
Other counties #2 2212 to ueay 20 Nea 619,498 604,266 1,203,994 1,268,649 
Totals. a xthce hie aes eke ey $1,326,700 | $1,401,820 1,877,225 | $2,010,750 


aIncluded under “‘Other counties. 


” 


PRODUCTION OF MINERAL WATER BY COUNTIES 


1922 1923 
County 
Amount Total Amount Total 
sold value sold value 
Gallons of sales Gallons of sales 
Milwaultee ot Sena yep nares epee 821,288 $76,839 796,276 $77,000 
Waukesha tis cade loans Su ie 2 4,125,503 2,015,776 5,932,643 2,496,955 
Othercountiess yas wee eee 1,179,352 28,054 248,529 38,497 
Total® S22 2at iN ebroee ee 6,126,143 $2,120,669 6,977,448 | $2,612,452 
PRODUCTION OF MOLDING SAND BY COUNTIES 
1922 1923 
County 
Short tons Value Short tons Value ., 
Columbia! asset) bye sy WS NN (a) (a) 28,896 $17,261 
Green Lake_ as is ee apa BR 18,334 $13,091 41,523 30,135 
Othercountiesse sae emt Jaye ain) ve 63,182 48,441 70,576 77,584 
Ota lee esa toe es tae 81,516 $61,582 140,995 $124,980 


“Included under ‘Other counties.” 


GEOLOGICAL AND Naruran History SuRVEY 93 
PRODUCTION OF SAND BY COUNTIES 
19: 
County no ii 
Short tons Value Shane tons Value 
Columbia_______ 23,316 $14,975 28,896 17,261 
Fond duLac___ 12/462 17,580 3/807 : A, 
ao Lake__._ 18,334 13,091 41,523 30,135 
= i atta ap yd wah Yond 110,913 71,096 157,680 172,030 
Sheb iS Se ee ee 624,405 207,521 ° 1,060,610 346,801 
as ovman eT $205 he 82,395 AT.974 67,166 44,083 
atikeshal a. oa) i ce 270,799 167,213 438,065 228.692 
Othermounties? a=" 25h = 494,004 316,271 758,273 439,808 
wHCG = AS ek 1,636,628 $855,721 2,556,020 $1,283,780 
PRODUCTION OF SANDSTONE BY COUNTIES 
1922 1923 
County } 
Short tons Value ~ Short tons Value 
[inne ee tA a ae 9,686 $38,099 15,741 $47,099 
PSU tee hea Ok ak pa ea 2 173,161 264,175 191,864 315,821 
Otherjcounties. 2 ya ee 43,634 79,363 82,775 — 49,074 
ERA Rent Seen 226,481 $381,637 240,380 $411,994 


10. Educational Bulletins. One of the duties imposed by stat- 
ute on this Survey is the preparation of bulletins on the geogra- 
phy and natural history of the state in such form as to serve as 
manuals in the public schools. Six such bulletins have been is- 
sued, and the editions of the first four have been exhausted. 
These bulletins have served well to help acquaint people with our 
great state, and have assisted in giving them a better apprecia- 
tion of its industries, scenery, and geography. 

The bulletin on ‘‘Geography of Southwestern Wisconsin’’ was 


‘delayed by editing but was sent to the printer in June, 1924 


and. should be off the press before the end of the year. It will 
be of much use in the schools to teach the : peor any and re- 


sources of this part of the state. 
- The report on the Sparta-Wilton area ek is to be printed 


by ‘the U. S. Geological Survey has been ean 
B. Natura History Division, UNDER: THE DIRECTION OF 
PRESIDENT BIRGE. rae 


Investigations on the various lakes of the state have been con- 
tinued during the past biennium. 
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The U. 8. Bureau of Fisheries has continued to give financial _ 
aid in this work and this assistance is gratefully acknowledged. 

The University of Wisconsin has also continued to give finan- 
cial assistance from its Research Fund for some of the work of 
this Division. “ 

1. Major Investigations. 

(a) The quantitative studies of the flora and fauna of Green 
Lake were completed in 1924. The results obtained by Mr. 
H. W. Rickett for the large aquatic plants were embodied in a 
report which has just been published in Volume XXI of the 
- Transactions of the Wisconsin Academy of Sciences, Arts, and 
Letters. 

A report dealing with the data relating to the plankton and 
to the bottom fauna is now being prepared for publication. 

(b) The determination of the average weight and of the 
chemical composition of various aquatic organisms is still in 
progress. 

(ec) During the past two years, a study of the quantity and 
of the chemical composition of the organic substances held in 
solution by the waters of several Wisconsin Lakes, has been made 
in cooperation with the University of Wisconsin. This investi- 
gation was completed in June, 1924, and a report is now being 
prepared for publication. 

2. Other Investigations. 

(a) The second part of Dr. G. M. Smith’s report on the 
plankton algae of Wisconsin lakes is now in press. 

(b) The second part of the report on the Rotifera of Wis- 
consin, prepared by Mr. H. K. Harring of the Bureau of Stand- 
ards, Washington, D. C. and Mr. Frank J. Myers of Atlantic 
- City, N: J., has just been published in Volume XXI of the 
Transactions of the Wisconsin Academy of Sciences, Arts, and 
Letters. A third part of this report will be ready for publica- 
tion early in 1925. 

(c) The report on the aquatic Mollusca of Wisconsin, pre- 
pared by Mr. Frank C. Baker, Curator of the Natural History 
Museum of the University of Illinois, is completed; it will be ° 
published as soon as funds are available. 

(d) The report dealing with the bacteria of Lake Mendota is 
now in press. 
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C. Som Survey, ry CHarge or Proressor WHITSON. 


During the past biennum the work of the detailed Soil Sur- 
vey has been pushed as rapidly as means would permit. The 
field work has been completed in the counties of Green Lake, 
Green, Pierce, and Monroe and is now under way in Sheboygan, 
and Sauk Counties. As the information collected by this Sur- 
vey accumulates, a continually increasing demand for it is being 
made. This is particularly true with reference to various ex- 
tension agencies of an agricultural character, and especially the 
county agents. Among other important requests which might 
be mentioned is that for assistance and information in eonnec- 
tion with the location of factories for the canning of peas, beans, 
corn, cabbage, etc. This industry is increasing in the State with 
remarkable rapidity. 

Effort is being made to collect as much information of prac- 
tical value incidental to the regular work of the Survey as possi- 
ble. As mentioned in the last report, a special study of the lime 
content of soils low in that element was begun. This year a 
study of the income and outgo of phosphorus as it affects soil 
fertility has been undertaken in Sheboygan County. Many as- 
sessors are finding the reports and maps of assistance in their 
efforts to adjust taxes more nearly in accordance with land val- 
ues for agricultural use. 

The Survey has had in preparation for some time a general 
map and report on the soils of the State. It is hoped that this 
map and report will be published within the coming biennium. 
This report will furnish information on a large variety of sub- 
jects which it is now necessary to give in letter form and will 
put the information collected by the Survey in much more avail- 
able form than that in the several county reports. 


26 FourTEENTH BIENNIAL REPORT OF COMMISSIONERS 


i x . 
DETAILED SURVEY , 
} 
No. of No: of Field’ Condition 
Name of area square soil ~ work of report 
‘ F miles ~| types-| conducted and map 
Waushira Countye se. ose eee te eee 628.3 14 1909 | Out of print 
IBaV field Area rR) we SOE pas ee 329.0 7 1909 | Published 
Lows) County sese ot oe eee rae Mrs a OGKo ss 13 1909-1910 | Published ~ 
Waukesha'County=. 2 2-2-0424 224d ss 553.7 20 1909-1910 | Published. 
Fond du Lac County~ ae 722.3 1 1910-1911 | Out of Mae 
iba; Crosse. County iss = S2e25 os Ye ee 472.4 18 1910-1911 | Published 
Juneau Countysc.0 eoes eee ole ee 798.1 16 1910-1911 | Published © 
Kewaunee County___-_.-_-_------_---- 841.5 21 g 1911 | Published 
Columbia County220 e222 eee 779.9 27 ~ 1911 | Published 
Jefferson: Countyies: oe. cee tes a 552.8 27 1912. | Published . 
Dane County 2 saa oes en 1,195.4 45 1912-1913 | Published ~ 
Buffalo: County 7oso52 seks a ea - 699.0 17 1911-1913 | Published 
Wood County____-._- SA Da beens 807.6 26 1915 | Published 
Portage Countys== 2G cesta aoe learn ec 42. 1915 | Published 
‘Door/ County e228 Serer i ee ATT.7 20 1916 | Published 
Milwaukee County-__-___-_---=-_----- . 238.4 24 1916 | Published . 
Rock Countyo ese eee Baye SEaT ~ 714.5 22 1916-1917 | Published 
Waupaca Gountyiesn cee nl Soa 752.1 29 1916-1917 | Published 
Jackson County______ Spa le pe es sae eer. 997.4 PAN 1917-1918 | Published 
Outagamie County... __.___._ ghia ree, 641.1 322 1917-1918 | Published 
Kenosha: County a2 eset eee Se 268.0 30 1918 | Published 
Racine‘ County: Soi ee 333.6 30 1919-| Published 
Walworth Countys-..2at cos okie 558.1 32 1919-1920 | In Areparat'sd 
‘Adams County se. as. Sey ee 679.2 30 1919-1920 | In,preparat’n . 
Washington County____--___________- 429.6 44 1920-1921 | In preparat’n 
Ozaukee County_222. obs. oe oe 231.7 44 , 1920-1921 | In preparat’n 
Green Lake County___.__________2__ S62:00 HE = oa 1921-1922 | In preparat’n 
Green Count yes ue ot ea eee I Lonny eae B96 cafe ee 1921-1922 | In preparat’n 
Pierce: County cae a hae Pm ee 578°8.. one eis Ut 7-2 ba Ppreparat’n 
Monroe County_.._________.: Pan WNL > 910.8 1922 | In preparat’n 
Sheboygan County. _22___-______$==_2 510.0 1924 | Being surv’y’d 
Sauk County... 2-2 2522-21 t 320.0 1924 | Being surv’y’d 
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Name of Area 


No. of 
square 
miles 


No. of 
soil 
types 


Field 
work 
conducted 


Condition 
of report 
and map 


6,020 


29 


1912-1913 


Published 


Reconnoissance of Forest Reserve Area 


576 


10 


1913-1914 


Reconnoissance of North Part of North 


3,834 


Reconnoissance of South Part of North 


Lincoln County 
Marathon County 
Taylor County 
Clark County 


4,582 


33 


1913-1914 


Edition exhausted 


Published 


30 


1915 


Published 


> Total reconnoissance under cooperative 


Sayrecment<. os > eee wee ea 


Reconnoissance by state alone: 
North part of N. W. Wisconsin, in- 
Cluding cen). oe eee eee ee 
- Ashland County 
Bayfield County 
Douglas County 
Burnett County 
Washburn County 
Sawyer County 


Chippewa County 
Rusk County 
Barron County 
Dunn County 
Pepin County 
Pierce County ° 
St. Croix County 
Polk County 


Total Reconnoissance by state alone_-. 


14 


1911-1912 


6,705 


13,028 


18,198.8 
46,238.8 


14 


1909-1910 


Edition exhausted 


Edition exhausted 
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Progress of Soil Survey 


ioe ta oar Nee 
RECONNAISSANCE REPORTS 


4% 
, ! North part of North Western area completed 
2 South part of North Western area completed 
3 North part of Norih Central area completed 
4 South part of North Central area completed 
5. North Eastern area completed Wi 


DETAILED REPORTS 
6. Completed 


me ' 7. In preparation 
WASHBURN yy 8 Survey in progress 
El ; 4 Special Reports : 
¥ 
Wh completed 


Bais 


BI 


MARATHON 
CLARK 
wooo a WAUPACA 
OUTAG: 
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LONE DODGE 
RICHLAND ) 
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PUBLICATIONS 
OF THE 


WISCONSIN GEOLOGICAL AND NATURAL HISTORY 
SURVEY 


The publications of the Survey are issued as (1) bulletins, which 
are numbered consecutively, (2) road pamphlets, (3) biennial reports, 
and (4) maps. These publications are independently paged and in- 
dexed, no attempt being made to group them in volumes. 


1. BULLETINS. 


The bulietins are issued in four series: 

Scientific Series—The bulletins so designated consist of original 
contributions to the geology and natural history of the state, which 
are of scientific interest rather than of economic importance. i 

Economic Series.—This series includes those bulletins whose interest 
is chiefly practical and economic. 

Educational Series——The bulletins of this series are primarily de- 
signed for use by teachers and in the schools. 

Soil Series—This includes the bulletins prepared by the Soils Divi- 
sion. 

The following bulletins have been issued: i 


Bulletin No. I. Economic Series No. 1. 


On the Forestry Conditions of Northern Wisconsin. Filibert Roth, 
Special Agent, United States Department of Agriculture. 1898. Pp. 
vi, 78; 1 map. Out of Print. 


Bulletin No. IT. Scientific Series No. 1. 


On the Instincts and Habits of the Solitary Wasps. George W. 
Peckham and Elizabeth G. Peckham. 1898. Pp. iv, 241; 14 plates, 
of which 2 are colored; 2 figures in text. Sold at the price of $1.50 
in paper. t 


Bulletin No. III. Scientific Series No. 2. 


A Contribution to the Geology of the Pre-Cambrian Igneous Rocks 
of the Fox River Valley, Wisconsin. Samuel Weidman, Ph. D. 1898. 
Pp. iv, 68; 10 plates; 13 figures in text. Out of Print. 


ee 
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Bulletiw No IV. Economic Series No. 2. 


On the Building and Ornamental Stones of Wisconsin. Ernest 
Robertson Buckley, Ph. D. 1898. Pp. xxvi, 544: 69 plates, of which 
7 are colored, and 1 map; 4 figures in text. Sent on receipt of $2.50 
Ed. vm. 


Bulletin No. V. Educational Series No. 1. 


The Geography of the Region About Devil’s Lake and the Dalles of 
the Wisconsin with some notes on its surface geology. Rollin D. 
Salisbury, A. M., Professor of Geographic Geology, University of Chi- 
cago, and Wallace W. Atwood, B. S., Assistant in Geology, University 
of Chicago. 1900. Pp. x, 151; 38 plates; 47 figures in text. Out of 


Print. Ed. vm. 


Bulletin No. VI. Economic Series No. 3. Second Edition. 


Preliminary Report on the Copper-Bearing Rocks of Douglas County, 
and parts of Washburn and Bayfield Counties, Wisconsin. Ulysses 
Sherman Grant, Ph. D., Professor of Geology, Northwestern Univer- 
sity. 1901. Pp. vi, 83; 13 plates. Sent on receipt of 50 cents. Kd. 
jiiim. mdccl. 


Bulletin No. VII. Economic Series No. 4. 


The Clays and Clay Industries of Wisconsin. Part 1. Ernest Rob- 
ertson Buckley, Ph. D. 1901. Pp. xii, 304; 55 plates. Sent on receipt 
of 50 cents. Ed. vm. 


Bulletin No. VIII. Educational Series No. 2. 


‘The Lakes of Southeastern Wisconsin. N. M. Fenneman, Ph. D., 
Professor of General and Geographic Geology, University of Wisconsin. 
1902. Pp. xv, 178; .36 plates; 38 figures in text. A second edition 
has been issued and is sold at the price of 50 cents. Ed. iim. 


Bulletin No. 1X. Economic Series No. 5. 


Preliminary Report on the Lead and Zinc Deposits of Southwestern 
Wisconsin. Ulysses Sherman Grant, Ph. D., Professor of Geology, 
Northwestern University. 1903. Pp. viii, 103; 2 maps; 2 plates; 8 
figures in text. Out of Print. Hd. iim. 


Bulletin No. X. Economic Series No. 6. 


Highway Construction in Wisconsin. Ernest Robertson Buckley, 
Ph. D. 1903. Pp. xvi, 339; 106 plates, including 26 maps of cities. 
Sent on receipt of 50 cents. Ed. vm. 
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Bulletin No. XI. Economic Series No. 7. 


Preliminary Report on the Soils and Agricultural Conditions of 
North Central Wisconsin. Samuel Weidman. 1903. Pp. viii, 67; 10 
plates, including soil map. Second edition, 1908. Out of print. Ed. 
vhn, me 


Bulletin No. XII. Scientific Series No. 3. 


The Plankton of Lake Winnebago and Green Lake. Dwight Marsh, 
Ph. D., Professor of Biology, Ripon College. 1903. Pp. Wis 7.945722 
plates. Owt of print. Hd. md. 


Bulletin No. XIII. Economic Series No. 8. 


The Baraboo Iron-Bearing District of Wisconsin. Samuel Weidman, 
1904. Pp. x, 190; 23 plates, including geological map. Owt of print. 
Ed. iiim. 


Bulletin No. XIV. Economic Series No. 9. 


Report on Lead and Zine Deposits of Wisconsin. Ulysses Sherman 
Grant, Ph. D., Professor of Geology, Northwestern University. 1906. 
Pp. ix, 100; 8 plates; 10 figures in text; an atlas containing 18 maps. 
This report is out of print, but the 18 maps which formerly accom- 
panied it are still available, and will be sent on receipt of 20 cents. 
Ed. iiimd. 

A supplementary series of 6 maps including the Montfort, East 
Mineral Point, Ipswich, Big Patch, Elk Grove, Cuba City, and East 
Meeker’s Grove sheets—by W. O. Hotchkiss and Edward Steidtmann— 
was issued in 1909. Sent on receipt of 6 cents. 

In 1914 a series of 7 large scale blue prints were issued (Scale 1 in. 
=400 ft.) They were prepared in codperation between the Geologi- 
cal Survey and the State Mining Trade School, by R. BE. Davis and W. 
O. Hotchkiss, and give in great detail data on lead crevices, mine 
workings, pitches and underground crevices. They cover areas about 
Hazel Green, Benton, New Diggings, Platteville, Mifflin, the Hast End 
mine and the Coker mine. These maps are about 3x4 feet. They are 
sold at the cost of making the blue prints—at 25 cents per sheet. 


Bulletin No. XV. Economic Series No. 10. 


The Clays of Wisconsin and Their Uses. Heinrich Ries, Ph. D., As- 
sistant Professor of Economc Geology, Cornell University. 1906. Pp. 
xii, 259; 30 plates, including 2 maps, 7 figures in text. Sent on re- 
ceipt of 50 cents. Ed. iiim. 


Bulletin No. XVI. Scientific Series No. 4. 


The Geology of North Central Wisconsin. Samuel Weidman. 1907. 


Pp. xxxi, 697, 86 plates, including 2 maps; 38 figures in text. Sent 
on receipt of $2.00. Ed. iiim. i 
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Bulletin No. XVII. Scientific Series No. 5. 


The Abandoned Shore-lines of Eastern Wisconsin, J. W. Goldthwait, 
Ph. D., Assistant Professor of Geology, Northwestern University. 1907. 


Pp. x, 134; 38 plates; 37 figures in text. Sent on receipt of 50 cents. 
Ed. iimd. 


Bulletin No. XVIII. Hconomic Series No..11. 


Rural Highways of Wisconsin. W. O. Hotchkiss. 1906. Pp. xiv, 135; 


16 plates; 2 figures in text. Sent on receipt of 25 cents. Ed. xivm; 
viiim. 


Bulletin No. XIX. Economic Series No. 12. 


Zine and Lead Deposits of the Upper Mississippi Valley. H. Foster 
Bain, Director of State Geological Survey of Illinois. Washington, D. C. 
1907. Pp. xii, 155; 9 plates, including 5 maps; 45 figures in text. 
Sent on receipt of 25 cents. 

This bulletin is a reprint of Bulletin No. 294 of the United States 
Geological Survey. Only a small number of copies were reprinted for 
local use. It has not been sent out to libraries and exchanges. 


Bulletin No. XX. EHconomic Series No. 13. 


The Water Powers of Wisconsin L. S. Smith, C. E.; Engineer Wis- 
consin Geological and Natural History Survey; Engineer U. S. Geo- 
logical Survey. Pp. xvi, 354; 54 plates; 17 figures in text. 1908. Ouwt 
of print. 


Bulletin No. XXI. Scientfic Series No. 6. 


-The Fossils and Stratigraphy of the Middle Devonie of Wisconsin. 
Herman F. Cleland, Professor of Geology, Williams College. 1911. 
Pp. 206; 55 plates. Out of print. Ed. mcc. 


Bulletin No. XXII. Scientific Series No. 7. 


The Inland Lakes of Wisconsin; the Dissolved Gases of the Water 
and their Biological Significance. Hdward A. Birge and Chancey 
Juday. 1911. Pp. xxi, 254; 10 plates, 142 figures in text; all dia- 
grams of gases and plankton. Out of print. Ed. md. 


Bulletin No. XXIII. Economic Series No. 14. 


Reeonnoissance Soil Survey of Northwestern Wisconsin. S. Weid- 
man, with the assistance of E. B. Hall and F. L. Musback. 1911. Pp. 
viii, 103; 15 plates, including one map; 16 figures in text. Out of 
print. Hd. viiim. 


\ 
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Bulletin No. XXIV. Soil Series No. 1. (Economic Series No. 153) 


Reconnoissance Soil Survey of Marinette County. Samuel Weid- 
man and Percy O. Wood. 1911. Pp. 44, 4 plates, one map. Out of 


print. Ed. iiim. 
i} 


Bulletin No. XXV. Scientific Series No. 8. 


Sandstone of the Wisconsin Coast of Lake Superior. Fredrik Tur- 
ville Thwaites. 1912: Pp. viii, 117; 23 plates; large map in pocket; 
10 figures in text. Cloth bound. Out of print. Ed. Mcd. 


Bulletin No. XXVI. Educational Series No. 3. 


The Geography and Industries of Wisconsin. R>H. Whitbeck. 1913. — 


Pp. viii, 65; 23 plates; 46 figures in text. Out of print. Ed vim. 


Bulletin No. XXVII. Scientific Series No. 9. 


The Inland Lakes of Wisconsin. 'C. Juday. 1914. Pp. vi, 137; 29 
maps; 8 figures in text. Cloth bound. Out of print. Ed. iim. 


Bulletin No. XXVIII. Soil Series No. 2. 


Soil Survey of Waushara County. A. R. Whitson, W. J. Geib, Guy 
Conrey and A. R. Kuhlman, of the Wisconsin Geological and Natural 
History Survey; and J. W. Nelson, of the United States Department 
of Agriculture. 1913. Pp. iv, 63; 3 plates, including one map. Paper 
bound. Out of print. Ed. iiim. 


Bulletin No. XXIX. Soil Series No. 3. 


Soil Survey of Waukesha County. A. R. Whitson, W. J. Geib and 
A. H. Meyer, of the Wisconsin Geological and Natural History Survey; 
and Percy O. Wood and Grove B. Jones, of the United States Depart- 
ment of Agriculture. 1914. Pp. iv, 82; 3 plates, including one map 
Paper bound. Sent on receipt of 5 cents. Ed ivm. | 


Bulletin No. XXX. Soil Series No. 4. 


Soil Survey of Iowa County. A. R. Whitson, W. J. Geib, T. J. 
Dunnewald and Hmil Truog, of the Wisconsin Geological and Natural 
History Survey; and Clarence Lounsbury, of the United States Depart- 
ment of Agriculture. 1914. Pp. 61; 2 plates, including one map. Pa- 
per bound. Out of Print. Hd. iiim. 


Bulletin No. XXXI, Soil Series No. 5. 


Soil Survey of the Bayfield Area. A. R. Whitson, W. J. Geib, L. 
R. Schoenemann and F. L. Musback, of the Wisconsin Geological and 
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Natural History Survey; and Gustavus B. Maynadier, of the United 
States Department of Agriculture. 1914. Pp. 51, 4 plates, including one 
map. Paper bound. Owt of print. Hd. iiim. 


Bulletin No. XXXII. Soil Series No. 6. 


Reconnaissance Soil Survey of North Part of Northwest Wisconsin. 
F. L. Musback, T. J. Dunnewald, Carl Thompson and O. I. Bergh. 
1914. Pp. vi. 92; 11 plates; 10 figures in text, includes soil map. Paper 
bound. Out of print. Hd. xm. 


Bulletin No. XXXIII. Scientific Series No. 10. 


The Polyporaceae of Wisconsin. J. J. Neuman. 1914. Pp. iii, 206; 
25 plates. Cloth bound. Sent on receipt of 50 cents. Ed. iim. 


Bulletin No. XXXIV. Economic Series No. 16. 


The Limestone Road Materials of Wisconsin. W. O. Hotchkiss and 
Edward Steidtmann. 1914. Pp. viii, 137; 2 figures in text; 41 plates 
and geological maps of counties. Cloth bound. Sent on receipt of 
50 cents. Ed. iiimd. 


io Bulletin No. XXXV.. Economic Series No. 17. 


r. : The Underground and Surface Water Supplies of Wisconsin. Samuel 

Weidman, of the Wisconsin Geological and Natural History Survey; 

‘eee and A. R.,Schultz, of the United States Geological Survey, 1915. 

p Pp. xv, 664; 72 figures in text; 5 plates, and a colored geological map 

of the state. Scale: 1 inch=16 miles. Cloth bound. Sent on receipt 
of $1.50. Ed. iiim. 


Bulletin No. XXXVI. Educational Series No. 4. 


The Physiography of Wisconsin. Lawrence Martin, Associate Pro- 
fessor of Physiography and Geography, University of Wisconsin. 
1916. Pp. xxii, 549; 206 figures in text; 41 plates. Includes relief 
map of Wisconsin. Cloth bound. Out of print. Ed. vim. 


Bulletin No. XXXVII. Soil Series No. 7. 


Soil Survey of Fond du Lac County. A. R. Whitson, W. J. Geib, 
L. R. Schoenemann and C. A. LeClair, of the Wisconsin Geological 
and Natural History Survey; and Guy Conrey and A. E. Taylor, of the 
United States Department of Agriculture. 1914. Pp. iv, 85; 5 plates; 
2 figures in text. Includes soil map of the county. Paper bound. Out 
of print. Ed. iiim. 
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Bulletin No. XXXVUII. Soil Series No. 8. 


Soil Survey of Juneau County. A. R. Whitson, W. J. Geib, L. R. 
Schoenemann, and ©. A. LeClair, of the Wisconsin Geological and 
Natural History Survey; and E. B. Watson, of the United States De- 


partment of Agriculture. 1914. Pp. iv, 93; 5 plates; 2 figures in text. . 


Includes soil map of the county. Paper bound. Sent on receipt of 5 
cents. Ed. ivm. ; 


Bulletin No. XXXIX. Soil Series No. 9. 


Soil Survey of Kewaunee County. A. R. Whitson, W. J. Geib, and 
E. J. Graul, of the Wisconsin Geological and Natural History Survey, 
and A. H. Meyer, of the United States Department of Agriculture. 
1914. Pp. iv, 84; 3 plates; 3 figures in text. Includes soil map of the 
county. Paper bound. Sent on receipt of 5 cents. Ed. iiim. 


Bulletin No: XL. Soil Series No. 10. 


Soil Survey of La Crosse County. A. R. Whitson, W. J. Geib, and 
T. J. Dunnewald, of the Wisconsin Geological and Natural History 
Survey; and Clarence Lounsbury, of the United States Department 
of Agriculture. 1914. Pp.-77; 5 plates; 2 figures in text. Includes soii 
map of the county. Paper bound. Sent on receipt of 5 cents. Ed. iiim. 


Bulletin No. XLI. Economic Series No. 18. 


A study of Methods of Mine Assessments and Valuation. W. L. 
Uglow. 1914. Pp. v, 73; 12 plates. Cloth bound. Sent on receipt 
of 50 cents. Ed. iimd. 


Bulletin No. XLII. Hducational Series No. 5. 


Geography of the Fox-Winnebago Valley. R. H. Whitbeck, Associate 
Professor of Geography, University of Wisconsin. 1915. Pp.. ix, 105; 
28 plates. Cloth bound. Sent on receipt of 50 cents. Ed. ivm. 


Bulletin No. XLIII. Soil Series No. 11. 


Soil Survey of Vilas and Portions of Adjoining Counties. <A. R. 
Whitson, T. J. Dunnewald, assisted by W. C. Boardman, C. B. Post, 
and A. R. Albert. 1915. Pp. 77; 4 plates; 2 figures in text. Includes 
soil map of area. Paper bound. Ouwt of print. Ed. iim. 


Bulletin No. XLIV. Hconomic Series No. 19. 


Mineral Land Classification in parts of Northwestern Wisconsin. W. 
O. Hotchkiss, assisted by EH. F. Bean and O. W..Wheelwright. 1915. 
Pp. vi, 378; 39 figures in text, 9 plates. Cloth bound, Sent on receipt 
of $5.00. Ed. iiimd. 
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Bulletin No. XLV. Economic Series No. 20. 


The Peat Resources of Wisconsin. Frederick William Huels. 1915. 
Pp. viii, 274; 20 figures in text, 22 plates. Cloth bound. Sent on 
receipt of 50 cents. Ed. iimd. 


Bulletin No. XLVI. Economic Series. No. 21. 


Mineral Land Classification. W. O. Hotchkiss and E. F. Boant In 
preparation 1922. 


Bulletin No. XLVII. Soil Series No. 12. 


Reconnoissance Soil Survey of North Eastern Wisconsin. A. R. 
‘Whitson, W. J. Geib, Carl Thompson, Clinton B. Post, and A. L. Buser, 
1916. Pp. iv, 87; 10 plates; 3 figures in text. Includes soil map of 
Forest, Florence, Marinette, Oconto, Shawano and Langlade counties. 
Paper bound. Sent on receipt of 5 cents. Ed. viiim. 


Bulletin No. XLVIII. Soil Series No. 18. 


Soil Report of Jefferson County. A. R. Whitson, W. J. Geib and 
O. J. Noer, of the Wisconsin Geological and National History Survey; 
and A. H. Meyer of the United States Department of Agriculture. | 
1916. Pp. ix, 77; 4 plates; 2 figures in text. Includes map of the 
county. Paper bound. Sent on receipt of 5 cents. Ed. ivm. 


Bulletin No. XLIX. Soil Series No. 14. 


_ Soil ‘Survey of Columbia County. A. R. Whitson, W. J. Geib and 
Guy W. Conrey, of the Wisconsin Geological and Natural History Sur- 
vey; and Arthur EH. Taylor, of the United States Department of Agri- 
culture. 1916. Pp. iv, 84; 4 plates; 3 figures in text: Includes map 
of the county. Paper bound. Sent on receipt of 5 cents. Ed. ivm. 


Bulletin No. L. Soil Series No. 15. 


Soil Survey of North Part of North Central Wisconsin. A. R. Whit- 
son, W. J. Geib, T. J. Dunnewald, C. B. Post, W. C. Boardman, and 
A. R. Albert, of the Wisconsin Geological and Natural History Sur- 
yey; and A. EH. Taylor, L. R. Schoenemann, and Carl Thompson, of the 
United States Department of Agriculture, 1916. Pp. iv, 80; 10 plates; 
8 figures in text. Includes soil map of Vilas, Oneida, Iron and Price 
Counties. Paper bound. Sent on receipt of 5 cents. Ed. yiiim. 


Bulletin No. 51. Scientific Series No. 11. 


Inland Lakes of Wisconsin. Temperatures. E. A. Birge. In prep- 
aration. Sent on receipt of 10 cents. 
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Bulletin No. 52A. Soil Series No. 16. 


Reconnoissance Soil Survey of South Part of North Central Wis- 
consin. A. R. Whitson, W. J. Geib, T. J. Dunnewald, C. B. Post, of 
the Wisconsin Geological and Natural History Survey; and A. E. Tay- 
lor, J. B. R. Dickey, and Carl Thompson, of the U. S. Department of 
Agriculture. 1918. Pp. 108; 4 plates; 2 figures in text. Includes soil 
map of Marathon, Lincoln, Taylor and Clark Counties. Paper bound. 
Sent on receipt of 5 cents. Hd. vm. 


* Bulletin No. 52B. Soil Series No. 17. 


Soil Survey of Wood County. A. R. Whitson, W. J. Geib, G. W. 
Conrey, C. B. Post, and W. C. Boardman, of the Wisconsin Geological 
and Natural History Survey, 1918. Pp. 86; 4 plates; 3 figures in text. 
Includes soil map of the county. Paper bound. Sent on receipt of 5 
cents. Hd. iiimd. 


Bulletin No. 52C. Soil Series No. 18. . 2 


Soil Survey of Portage County. A. R. Whitson, W. J. Geib, aed 
Dunnewald, L. P. Hanson, of the Wisconsin Geological and Natural 
History Survey; and Clarence Lounsbury and L. Cantrel, of the U. S. 
Departmént of Agriculture. 1918. Pp. iv. 79; 3 plates; 3 figures in 
text. Includes soil map of the county. Paper bound. (‘Sent on receipt 
of 5 cents. Hd. iiimd. ; 


Bulletin No. 52D. Soil Series No. 19. 


Soil Survey of Door County. A. R. Whitson, W. J. Geib, and H. 
V. Geib, of the Wisconsin Geological and Natural History ‘Survey; and 
Carl Thompson, of the U. S. Department of Agriculture. 1919. Pp. 
72; 3 plates; 3 figures in text.’ Includes soil map of the county. Paper 
bound. ‘Sent on receipt of 5 cents. Hd. iiim. 


Bulletin No. 538A. Soil Series No. 20. 


Soil Survey of Dane County. A. R. Whitson, W. J. Geib, and G. W. 
Conrey, of the Wisconsin Geological and Natural History Survey; and 
A. E. Taylor, of the U. S. Department of Agriculture. 1917. Pp. iv, 
86; 10 plates; 3 figures in text. Includes soil map of the county. 
Paper bound. Sent on receipt of 5 cents. Hd. viim. 


Bulletin No. 53B. Soil Series No. 21. 


Soil Survey of Rock County. A. R. Whitson, W. J. Geib, Guy Con- 
rey, and W. M. Gibbs, of the Wisconsin Geological and Natural History 
Survey; and A. E. Taylor, of the U. S. Department of Agriculture. 
1922. Pp. 80; 5 plates; 8, figures in text. Includes soil map of the 
county. Paper bound. Sent on receipt of 5 cents. Ed. ivmd. 
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Bulletin No. 580. Soil Series No. 22. 


Soil Survey of Green County. A. R. Whitson, W. J. Geib, T. J. Dun- 
newald, F. J. O’Connell, Walter Voskiul, Max J. Edwards, and Kenneth 
Whitson, of the Wisconsin Geological and Natural History Survey; 
and A. C. Anderson of the U. S. Department of Agriculture. Jn prep- 
aration. Includes soil map. Paper bound. Sent on receipt of 5 cents. 


Bulletin No. 54A. Soil Series No. 23. 


Soil Survey of Buffalo County. A. R. Whitson, W. J. Geib, T. J. 
Dunnewald, and O. J. Noer, of the Wisconsin Geological and Natural 
(History Survey; and Clarence Lounsbury “and L. Cantrell, of the U. 8. 
Department of Agriculture. 1917. Pp. iv, 76: 4 plates; 3 figures in 
text. Includes soil map of the county. Paper bound. Sent on re- 
ceipt of 5 cents. Ed. iiim. 


Bulletin No. 54B. Soil Series No. 24. 


Soil Survey of Jackson County. A. R. Whitson, W. J. Geib, T. J. 
Dunnewald, of the Wisconsin Geological and Natural History Survey; 
and A. L. Goodman, of the U. S. Department of Agriculture. Includes 
soil map of the county. Paper bound. Sent on receipt of 5 cents. 


Bulletin No. 54C. Soil Series No. 25. 


Soil Survey of Waupaca County. A. R. Whitson, W. J. Geib, Mar- 
tin |(C. Ford, and Martin O. Tosterud, of the Wisconsin Geological and 
Natural History Survey; and Clarence Lounsbury, of the U. S. De- 
partment of Agriculture. Includes soil map of the county. Paper 
bound. Sent on receipt of 5 cents. 


Bulletin No. 54D. Soil Series No. 26. 


Soil Survey of Outagamie County. A. R. Whitson, ‘W. J. Geib, Mar- 
tin C. Ford, and Martin O. Tosterud, of the Wisconsin Geological and 
Natural History Survey; and H. V. Geib, of the U. S. Department of 
Agriculture. 1922. Pp. 77; 3 plates: 3 figures in text. Includes soil 
map of the county. Paper bound. Sent on receipt of 5 cents. Ed. 
iiim. 


Bulletin No. 55. Soil Series No. 27. 


Report and map (General) of the North Half of Wisconsin. A. R. 
Whitson, T. J. Dunnewald, and Carl Thompson, of the Wisconsin 
Geological and Natural History Survey. This report including map is 
sold for 25 cents and can only be obtained from the Superintendent 
of Public Property, Madison. 
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Bulletin No. 56A. Soil Series No. 28. 


Soil Survey of Milwaukee County. A. R. Whitson, W. J. Geib, and 


T. J. Dunnewald, of the Wisconsin Geological and Natural History . 
Survey. 1919. Pp. 63; 2 plates; 3 figures in text. Includes soil map ~~ 


of the county. Paper bound. Sent on receipt of 5 cents. Ed* iiim. 


Bulletin No. 56B. Soil Series No. 29. 


Soil Survey of Racine and Kenosha Areas. W. J. Geib, H. W. Ste- 
wart, and Wm. Gibbs, of the Wisconsin Geological and Natural History 
Survey; and A. B®. Taylor, of the U. S. Department of Agriculture. 
Includes soil map. Paper bound. Sent on receipt of 5 cents. 


Bulletin No. 56C. Soil Series No. 30. 


Soil Survey of Walworth County. A. R. Whitson, W. J. Geib, Vern 
C. Leaper, W. M. Pierre, of the Wisconsin Geological and Natural 
History Survey; and L. R. Schoenemann, and W. B. Cobb, of the U.S. 
Department of Agriculture. in preparation 1922. Includes soil map 
of the county. Sent on receipt of 5 cents. 


Bulletin No. 57. Scientific Series No. 12. 


The Phytoplankton of the Inland Lakes of Wisconsin. Part I. Gil- 
bert M. Smith, Associate Professor of Botany, University of Wiscon- 
sin. 1920. Pp. 243; 51 plates. Cloth bound. Sent on receipt of 50 
cents. Ed. iimd. 


Butletin No. 58. Hducational Series No. 6. 


Geography of Southeastern Wisconsin. R. H. Whitbeck, Associate 
Professor of Geography, University of Wisconsin. 1920. Pp. 160; 3 
plates; 100 figures in text. Cloth bound. Sent on receipt of 50 cents. 
Ed. ivm. 


Bulletin No. 59A. Soil Series No. 31. 


Soil Survey of Sheboygan County. A. R. Whitson, W. J. Geib, A. H. 
Meyer, Geo. D. Scarseth, R. P. Bartholomew, and W. H. Pierre, of the 
Wisconsin Geological and Natural History Survey; and A. C. Ander- 
son, of the U. S. Department of Agriculture. In preparation. In- 
cludes soil map. Paper bound. Sent on receipt of 5 cents. 


Bulletin No. 59C. Soil Series No. 33. 


Soil Survey of Washington and Ozaukee Counties. A. R. Whitson, 
W. J. Geib, Julius Kubier, Wm. H. Pierre, Vern C. Leaper, and F. J. 
O’Connell, of the Wisconsin Geological and Natural History Survey; 
and A. C. Anderson, of the U. S. Department of Agriculture. In pre- 
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of 5 cents, Wr . 
Note: Work has not yet been started on Bulletin No. 59B. 
: ae ; 
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; Bulletin No. 60A. Soil Series No. 34. 


_ Stokstad, R. P. Bartholomew, and H: D. Chapman, of the Wisconsin 

Geological and Natural History Survey; and Ernest {H. Bailey, Max 

_ J. Edwards, and A. C. Anderson, of the U. S. Department of Agricul- 

“/ pe ture. Jn preparation. Includes soil map. Paper bound. Sent on re: 
> \ ceipt of 5 cents. 


\ 


Bulletin No. 61A. Soil Series No. 39. 


Soil Survey of Green Lake County. A. R. Whitson, W. J. Geib, T. J. 


e the Wisconsin Geological and Natural History Survey; and A. C. 

Anderson, Ernest H. Bailey, and Max J. Edwards, of the U. S. Depart- 

ment of Agriculture. In preparation. Includes soil. map of the coun- 
ty. Paper bound. Sent on receipt of 5 cents. 


Bulletin No. G1D. Soil Series No. 42. 


Soil Survey of Adams County. A. R. Whitson, W. J. Geib, T. J. 
Dunnewald, H. W. Stewart, and Oscar Magistad, of the Wisconsin 
Sigh - Geological and Natural ‘History Survey; and Julius Kubier, and F. J. 
be O’Connell, of the U. S. Department of Agriculture. In preparation 
1922. Includes soil map of the county. Sent on receipt of 5 cents. 


a) 
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Bulletin No. 63. Educational Series No. 7. ' 


Educational Collection of Wisconsin Rocks. Fredrik Turville 
< 3 ay -Thwaites. 1921. Pp. 33. Only a small number of copies of this bul- 
letin were printed to be sent out with the rock collection to Wiscon- 
sin High Schools. Jt has not been sent out to libraries and exchanges. 


* Bulletin No. 64. Scientific Series No. 13. 


The Inland Lakes of Wisconsin. The Plankton. 1. Its Quantity and 
Chemical Composition. Edward A. Birge and Chancey Juday. 1922. 
¥ Pp. ix, 222; 40 figures in text. Paper bound. Sent on receipt of 
r 50 cents. Hd. iimd. 


i< 
ha Bulletin No. 65. Hducational Series No. 8. 
vq oe 

a The Geography of Southwestern Wisconsin. W. O. Blanchard, Pro- 
, fessor of Geography, University of Illinois. (lFormerly with Depart- 
ae *, ment of Geography, University of Wisconsin.) 1924. Pp. 105; 1 
aa plate; 81 figures in text. Cloth bound. Sent on receipt of 50 cents. 


‘a Ed. ym. 
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Na aration 1922. Ineludes soil maps of the counties. Sent on receipt. 


Soil Survey of Monroe County. A. R. Whitson, W. J. Geib, Oiaf 


_ Dunnewald, H. D. Chapman, Kenneth Whitson, and F. J. O’Connell, of My 


Note: Work has not yet been started on Bulletins Nos. 61B and 
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Bulletin No. 66. Economic Series No. 22. 


Limestone and Marls of Wisconsin, by Edward Steidtmann, Profes- 
sor of Geology, Virginia Military Institute, Lexington, Va. (formerly 
with Department of Geology, University of Wisconsin); with a chap- 
ter on the economic possibilities of manufacturing cement in» Wiscon- 
sin, by W. O. Hotchkiss and E. F. Bean. 1924. Pp.——; 6 plates; 
19 figures in text. Cloth bound. Sent on receipt of 75 cents. Ed. 
ivm. 


2.. Road Pamphlets. 


In 1909 the Survey issued four Road Pamphlets. On the organiza- ~ 
tion of the Highway Commission the stock of these pamphlets still 
in the hands of the Survey was turned over to that body. Any appli- — 
cations for these pamphlets should be made to the State Highway 
Commission, Madison. ns 


3. Biennial Reports. 


The Survey has published fourteen biennial reports, wuich relate to 
administrative affairs only and contain no scientific matter. 

First Biennial Report of the Commissioners of the Geological and 
Natural ‘History Survey. 1899. Pp. 31. 

Second Biennial Report of the Commissioners of the Geological and 
Natural History Survey. 1901. Pp. 44. . 

Third Biennial Report of the Commissioners of the Geological and 
Natural History Survey. 1903. Pp. 35. 

Fourth Biennial Report of the Commissioners of the Geological and 
Natural History Survey. 1904. Pp. 42. 

Fifth Biennial Report of the Commissioners of the Geological and — 
Natural History Survey. 1907. Pp. 45. 

Sixth Biennial Report of the Commissioners of the Geological and 
Natural History Survey. 1909. Pp. 45. 

Seventh Biennial Report of the Commissioners of the Geological and 
Natural History Survey. 1911. Pp. 55. 

Highth Biennial Report of the Commissioners of the Geological and 
Natural History Survey. 1912. Pp. 38. r 

Ninth Biennial Report of the Commissioners of the Geological and 
Natural History Survey. 1914. Pp. 40. 

Tenth Biennial Report of the Commissioners of the Geological and 
Natural History Survey. 1916. Pp. 42. 

Eleventh Biennial Report of the Commissioners of the Geological and 
Natural History Survey. 1918. Pp. 40. 

Twelfth Biennial Report of the Commissioners of the Geological and 
Natural History Survey. 1920. Pp. 37. 

Thirteenth Biennial Report of the Commissioners of the Geological 
and Natural History Survey. 1922. Pp. 37. 

Fourteenth Biennial Report of the Commissioners of the Geological 
and Natural History Survey. 1924, Pp. 44. 
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4. Hydrographic Maps. 


There have been prepared hydrographic maps of the principal lakes 
of southern and eastern Wisconsin. This work was in charge of L. S. 
Smith, C. E., Associate Professor of Topographic and Geodetic Engi- 


neering, University of Wisconsin. t 
Size of Scale, Contour, 
plate, inches interval 
inches per mile feet 


1. Lake Geneva (Out of print)___-_.__________ 17.5x10.8 2 10 
pNomecriseruichart dake. 2 cys (= essa ble he Tanne 15.5x13.1 5 10 
Nowmoom Lake eulahe we) mon hs Toei SR ae es 25.5x20.0 6 10 
No. 4. Oconomowoc-Waukesha Lakes____________- 29°8x19.4' 2 10 
No. 5. The Chain of Lakes, Waupaca____________- 21.7x20.6 6 10 
No. 6. Delavan and Lauderdale Lakes________.__- 22.5x16.8 4 10 
amici beens laa ie fay! Si iba i ees = 2 es 1a hah 26.0x17.8 3.2 20 
NOE So Moake (Mend otass es. eee: pa ns Be 23.7x19.5 6 5 
Namo ebie Cedar bakes. noe ar ed Se 18.0x13.5 2.9 10 
INGaT Oo ooiake. Monona se aie Ek Paste 17.6x17.3 4 5 


In all of these maps the depth of the lakes is indicated by contour 
lines, and by tints in all except No. 1. They are sent on receipt of 10 
cents each and may be had either mounted in a manila cover, or un- 
mounted. 


5. River Profile Maps. 


VME S COMMS Tia ec Ver kmentinte os weal sas ay sis tavercromalepeneaces wee. argunte 11 sheets 
BAER eae EV LM TO rare. ere toharc ols ki nitenare) Shor ode ree Note hn Poa Se, alist ete Dea ey 
EOS RCTSOMLECE VICI Min cle ein) certders oie (oaece elas terete is @iaceNote dislle tobe Aye ait 
STACI EEC LETS Eh auneyeiets eocccee ole: ol oiels( nis: fas bye PaFetexeboliel actend|e%e. aie Bhat 
PETA OCT ec EIS WE oie iia eee reaecuals c syece Ge erentlctalabonsl Misvedentte Goa 


The above named maps were issued by the United States Geological 
Survey based on cooperative work with the Wisconsin Geological 
Survey. The stock of these maps is now deposited with the Survey 
and the maps will be sent on the same terms as they were by the 
United States Geological Survey, viz: 5 cents per sheet, postpaid. 


Geological Model of Wisconsin. 


The Survey has prepared a model which shows in great detail the 


topography of the state. It is designed for use in schools, libraries, 


and similar public institutions, and is 49 inches by 45 inches in size. 
It is supplied to such institutions in Wisconsin at the cost of making. 


Geology and Road Map of Wisconsin, 1911. 


A geological map of the state has been prepared and is now on sale. 
This is a large wall map 54 inches wide and 62 inches long. It shows 
all the roads of the state and the geology. The main traveled’ roads 


/ j ‘ ase *, ey » “> Ent. Pe 
| Poonriewnn BrexNtAL rae 


\ % 


| cities, villages, ea nee Dear dues rai 
lakes are shown. _In the corners of the map is the leg d 
the name, characier, thickness and economic products of the var 
‘geologic Ree wie an outline of the Sake history 0 th Nee 


of the state, At the Rorhins are three sections show ng the 
- logic structure. Under authority of the legislature this map i 
tributed to all the schools of the state by the State Supe 
Public: Tas Ceu eh Oy: The map is sold to oa pPene eae 


of Public Peaceley: ‘With ‘substantial cloth tiple and ro ioe 
stick at bottom and top, fhe price is $1.00. The folded ‘paper 
able for sectional mounting is son for 30 cents. 


<r Geplayed for class use in convenient form. 
_ practically the cost of the Dee Hee : { 


WwW. 0. oneceree. ‘Dinecepeh : 
aos Madison, Wis, ‘ 


